CT-reconstructed three-dimensional printed models of the right subclavian artery and aorta define age-related changes and facilitate benchtop catheter testing.
Severe tortuosity of the right subclavian artery (RSCA) encountered during transradial cardiac catheterization can lead to longer procedures, increased fluoroscopy time, inability to engage the coronary artery ostia, and potentially procedural failure. Increasing age is strongly correlated with subclavian tortuosity; however, the magnitude and direction of age-related changes in aortic and subclavian artery anatomy have not been defined. Chest computed tomography (CT) angiograms of 14 patients (6 age <45 years and 8 age ≥75 years) were evaluated for RSCA tortuosity. Measurements were taken along the midline of the vessel and compared to the straight distance traveled (index of tortuosity = straight distance/midline length). One normal and one tortuous subclavian were selected for three-dimensional printing and various catheters were benchtop tested on both models. The older group had longer (11.95 cm vs 9.6 cm; P<.01) and more tortuous subclavian arteries (lower index of tortuosity, 0.65 vs 0.76; P<.01) with more posterior unfolding (distance to most posterior aspect, 3.74 ± 0.77 cm vs 1.76 ± 0.58 cm; P<.001). Engagement of the coronary arteries of the normal model was significantly easier, with successful engagement of one or both coronaries with every catheter (n=7). Only 2 of 7 catheters (Radial Brachial and Extra Backup 3.0) were able to engage the coronary arteries in the tortuous model. Age is associated with elongation, tortuosity, and posterior unfolding of the RSCA. Three-dimensional printing of normal and tortuous arteries is feasible and shows potential to test differences between catheters.